introduction
Despite improvements in health determinants, social inequalities are still a major problem in public health [1] [2] [3] . In many European countries, including Portugal, several health indicators, such as life expectancy and infant mortality, have shown improvements during recent decades; however, considerable challenges still exist in relation to geographic variations between social groups and minorities and the care required for an aging population 4, 5 . In the case of Brazil, although improvements have been seen during recent years, regional, geographic and social inequalities remain unchanged for mortality and morbidity rates 6 . In order to respond to these, the health systems need to make improvements in terms of effectiveness, efficiency and equity 7 . In order to achieve equity of access and the use of health services, the health systems should be organized in such a way as to reduce barriers of access to the population as a whole 8 , and Human Resources in Health (HRH) are seen as one of the essential pillars to attain this objective 9, 10 . There has been an increase in scientific publications in the area of social inequality, which brings to the fore the question of how they are used to form health policies and, in particular, for HRH training, employability and management, bearing in mind the contribution this has made to help strengthen the health system and to provide equal access to its services 11 . Ultimately, this production can be used to meet the objectives outlined in the Universal Health Coverage adopted by member states of the United Nations in 2012 12 and supported by its agencies, principally by the World Health Organization (WHO) 13 . Several authors note the need to undertake studies into the evolution of knowledge production, as well as ways to use this and the impact that this knowledge will have when integrated into policies 14, 15 . They also recognize the relevance of integrating knowledge production related to social inequalities and their different (social, economic, cultural) determinants in health policy investigations and formulation agendas.
Thus, it is important to understand if advances have been made in using knowledge produced for the definition of health policies 16 , bearing in mind the growing need for decisions made by management, clinicians and policy makers to be based on solid scientific knowledge. We acknowledge that the process of elaborating health policies takes into account research findings 17, 18 , in spite of differences existing between researchers and decision-makers 15 , in terms of the theoretical reference frameworks used to approach these issues. In addition, there is an inherent complexity involved in the interaction between research and policy-making, due to the nature of scientific information, very often plentiful, which is diversified and inaccessible to policy-makers 19 . It is recognized that there is a lack of comparative studies used to review literature about how knowledge production is applied 15 . Understanding how the formulation of health policies can benefit from comparisons made between countries, shows the relevance of conducting transnational studies about how research findings are applied.
In order to make an analysis of issues that are of interest both to Portugal and Brazil, in view of their cultural similarities and language, we used a conceptual framework that made it easier to analyze the findings obtained in both countries. This article presents the findings of the first stage of a study aimed at analyzing the barriers and the facilitators for the use of knowledge produced, according to researchers and policy makers, who are the potential users of such knowledge. Naturally, further studies will be needed to identify factors that maintain barriers to disseminating knowledge about social inequalities and the potential this has to be used to formulate HRH training policies, which aim to reduce same.
Thus, the aim of this study is to analyze the production of scientific knowledge about social inequalities in health and to discuss its relationship with training policies for physicians, nurses and dentists in Brazil and Portugal.
Methods
Between October 2012 and January 2013, in accordance with Torraco 20 , we undertook an integrative survey of the literature on social inequalities in healthcare and the training of physicians, nurses and dentists for the period be- We used key words such as "human resources," "health," "health professionals," "physicians," "nurses," "dentists," "training policy," "intervention," "inequality" and "iniquities," and we researched these in combinations, separately, with an alteration to the ending of a word and in other languages, according to the specificity of each database. To analyze the documents, we divided the key words into two sections: scientific production in social inequalities in health and HRH training and health training policies and interventions.
For the first section, we sub-divided the documents as follows:
-Context -documents related to institutional issues (of the health system) and in the context of producing policies for graduate, post-graduate and ongoing training for professionals who are studying, and documents that explain the social context of producing knowledge and HRH training policies;
-Empirical studies -correspond to investigations that have been conducted with a presentation of their research findings. These include an extension of the problem, possible interventions and an assessment of training policies for professionals who are undertaking studies;
-Policies: documents published in the Official Government Gazette and reports identified as publications that support policies.
For the second section, we subdivided documents according to their type of approach to HRH training:
A -documents that only mention or show the problem of social inequality in health; B -documents that mention or present and discuss the problem (adjusted, for example, for the context of the country, region, etc.); C -documents that present solutions or strategies or interventions in terms of training; D -documents that access HRH training policies;
When analyzing these documents, we considered four types of inequalities based on Therborn 21 :
. Economic -including the distribution of income and material resources;
. Social or living conditions -including gender, race, education, geographic location, vulnerable populations (migrants, immigrants and indigenous peoples);
. Institutional or the organization of health systems -including inequality in the regional distribution of HRH, the level of healthcare and access to and use of healthcare services;
. In comprehensive health -whenever authors present this in very broad terms, i.e., lacking sufficient information to enable a classification to be made, or when all types of inequalities mentioned above were included.
The inclusion criterion were: articles published between January 2000 and December 2012, in Portuguese, English, French and Spanish; on physicians, nurses and dentists; empirical and/or conceptual/theoretical works using the terms 'inequality/social health determinants," or research where interventions in the area of the training of physicians, nurses and/or dentists, or health professionals in general, were covered by these policies. In view of the systemization of these studies we used the following concepts:
. Social This study does not consider cases of "informal policies," namely citizen participation; and we understand the term "production of knowledge" as "the scientific production of knowledge"
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results
Of the total of 1.652 documents found in the databases that we researched, fifty-three were selected. Of these, the majority (53%) are "contextual," followed by "empirical" (21%) and "policy" (26%) documents.
As regards the type of document selected, in the case of Brazil, most of these (25%) are articles, followed by Master's dissertations and doctoral thesis and policy documents. Documents related to legislation and technical reports supporting policies were found in equal numbers -19%. In the case of Portugal, most of the documents relate to policy, that is, interventions by the Ministry of Health, the National Health Plan (PNS) and legislation (41%), followed by investigative reports (35%).
The institutions promoting most of the documents selected were universities (46%), followed by national organs (43%) and a minority was international organizations (11%). This distribution varies in both countries -in Brazil, most documents were connected to universities while in Portugal the great majority were promoted by national organs (Table 1) .
Documents in Brazil focus mainly on social inequalities in health in broad terms (59%), while most (71%) in Portugal refer to inequalities in social conditions. The groups of documents selected, related to professionals, to the type of inequality, the classification of the document and the type of training approach used, are shown in Chart 1. In the case of documents related to the period between 2006 and 2012, these also showed a predominance of theoretical studies or literature reviews [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] , (one of which did not define the methodology used 57 ). The tendency to conduct a situation diagnosis is maintained in the empirical studies for the first period 58, 59 ; and, documents related to the following years [60] [61] [62] [63] [64] [65] [66] [67] [68] do not show any implementation or assessment in the area of training policy.
Promoting institution and type of document
Among 38, 42 . The way that health professionals are studied varies greatly, but most do this in general terms 33, 35, 38, [40] [41] [42] [43] [44] 46, 50, 51, 58, 60, 62, 65 , while others deal with all professionals included in this review 37, 39, 47, 49, 52, [55] [56] [57] 61, 63 . We found eleven documents where the professional categories had been studied separately (physicians, nurses and dentists) 30, 31, 45, 46, 53, 54, 59, 64, [66] [67] [68] and a further three documents that approached problems involving physicians and nurses 32, 34, 36 . There is a predominance of type A documents -those which only mention or address the problem of social inequality in health (ten); and B -documents that mention or present and discuss the problem (sixteen). Fewer documents relate to type C -documents that present solutions or strategies or interventions in terms of training (eight); and in D -documents that assess HRH training policies (five).With these findings, we could see that very little information has been produced on the subject, which contains an evaluative dimension on HRH training policies in general, as well as those related to the professionals being investigated.
Scientific production on the articulation between HrH training and social inequalities in health
Aspects related, either directly or indirectly, to HRH training are the main focus of thirty of the thirty-seven documents. The remaining documents focus on social inequalities in health and at the same time address several questions related to training.
When we analyzed the way inequality is treated in the thirty documents whose main focus is related to the training of health professionals, we identified the following five levels: residual inequality, with only one mention of the word "inequality" and unrelated to the present subject matter of training issues 31, 35, 47, 67 ; indirect inequality, in that the discussion about training of health professionals only indirectly involves inequality, without discussing its relationship with HRH training policies and interventions, or with SUS equity objectives SUS 34, 36, 45, 48, 51, 57, 61, [63] [64] [65] 68 and the contribution this has made towards tackling regional inequalities, or as part of understanding the context 30, 39, 49, 59 , or even to register HRH training within the scope of the National Policy for Science, Technology & Innovation in Health -PNCTIS, which is also designed as "an instrument to reduce health inequality"; latent inequality (without integration in interventions) because inequalities are recognized as one of the greatest challenges in nursing, but which do not present any relationship with the question of training and its role, for example, in reinforcing the competencies of these professionals in dealing with vulnerable populations 66 ; adjustment to inequality involving the challenges shown, either in terms of HRH training related to existing national and regional inequalities 50 , national social inequalities 32 , or problems of training specialist physicians and inequalities in regional distribution 53, 54 , or in terms of HRH policies related to inequalities in the country 37 , or even the evolution of courses adapted to the National HRH Conferences and articulated with social movements in Brazil
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; strategic inequality appears in documents where training is presented as a strategy to achieve equity 33 or to reduce inequalities 38 ; or even as a strategy to reduce inequalities in HRH, by distributing courses 55, 56 . The seven remaining documents [40] [41] [42] [43] [44] 46 ,58 focus mainly on inequalities among migrant populations, and are heterogenic in the way they deal with questions of training. This makes us believe there is an indirect relationship between problems of inequality and the training of "health technicians," when emphasis is given to the importance of alerting them to these issues and that they could become "agents in the reduction of inequalities."
Policies and interventions in HrH training and social inequality in health
The fourteen documents selected which are related to Policies include legal documents, Ministry of Health interventions, the National Health Plans and reports supporting policies. These documents refer only to unequal social conditions (six) and widespread inequalities (eight) and none of these define inequality according to the concept used. Fewer texts were found for the first period (2000) (2001) (2002) (2003) (2004) (2005) , which only consist of legal documents, in which National Health Plans, both in Portugal  69 and in Brazil   70 , deal with physicians, nurses and dentists, which shows a more specific approach as regards the other Plans, where health professionals are examined in more general terms [71] [72] [73] . With respect to inequalities, these are dealt with mainly based on the typology of their unequal social conditions. During the second period (2006) (2007) (2008) (2009) (2010) (2011) (2012) , we found a greater number (nine) and variety in the type of document available, since in addition to legal documents [74] [75] [76] there are also the Ministry of Health interventions 77, 78 , as well as technical reports supporting this policy [79] [80] [81] [82] . With respect to the latter, related to Brazil, three mentioned physicians, nurses and dentists and one dealt specifically with physicians and nurses, where inequality was presented in broader terms. This trend persists, in that the only legal documents from Brazil 75 mention the same type of inequality. The documents related to Portugal 74, 77, 78 deal with these professionals in a general way, with the exception of the PNS 76 , where health professionals are treated according to their professional category.
Discussion
The findings of this survey indicate a predominance of theoretical studies and review of the literature conclude that scientific evidence can only contribute towards the introduction of and support to issues included in the political agenda.
Research findings can contribute with at least three of the stages involved in preparing policies: defining the agenda, establishing policies and implementation 14 . This process includes preparing recommendations made by decision-makers, which requires evidence about the effectiveness of the interventions, as well as many other forms of evidence 9 . An essential component of this process involves assessing the types of available evidence about health system interventions 83 . Thus, through this study, we conclude that very little knowledge is produced that involves components to assess HRH training policies in general and considered as those related to the professionals being examined, with no scientific support available to enable policies to be based on evidence.
Identifying factors seen as essential to formulate policies for evidence-based social inequalities in health 84, 85 can occur in two ways: 1) politicians make use of scientific data on social inequalities in health so as to maintain this issue within the public agenda, since without data such problems remain invisible. Even so, scientific evidence should be presented in non-technical language; 2) policy-makers, scientists; health professionals, non-governmental organizations and the public join forces to introduce social inequalities in health into the public agenda. In this case, the scientific community can provide relevant evidence to enable equity strategies to be adopted, leaving it up to the policy-makers and health professionals to guarantee that these strategies are implemented 86, 87 . In both cases, the research findings should be presented to their target-groups in non-technical language. Likewise, in order to strengthen the findings of the research, it would be necessary to concentrate on the capacities of both the decision-makers and their teams to evaluate the applicability, and relevance of the results and quality of those studies 88, 89 . In order to use research findings to formulate and implement policies, it would be necessary to conduct studies to identify and evaluate how interventions have reduced social inequality through professional training. This review understands that the scarcity of research reflects the lack of policies that recognize professional training as a strategy to reduce inequalities. Furthermore, we noted that, in spite of an increase in scientific production during the period examined, many lacunae still exist, and that the knowledge production process and its relationship with decision-making could still become separate procedures, in both countries. This is precisely a question we will aim to answer in the second stage of this work.
In Brazil, few studies exist that seek to understand, even indirectly, how HRH training helps to reduce social inequalities in health. This is an issue raised by Bosi and Paim 90 , who discuss the main characteristics of professional training in the public health sector at undergraduate level; and Dias et al. 91 , who analyzed the history of a national policy for the reorientation of professional health training for the Unified Health System (SUS).
Over the last few years, new mechanisms have been established in Brazil that are designed to reduce inequalities not always related to scientific production, especially those found in the distribution of primary healthcare professionals, i.e., the Family Health Strategy. The study by Borde et al. 46 showed that until the 1990s, in spite of the predominance of theoretical or conceptual research about health determinants, this helped place Brazilian research at the center of the political and academic agenda in Latin America. (National Health Plan 2004 . It was only in 2006 that the "National Agenda of Health Research Priorities" was implemented in Brazil, the most important action of which was to legitimize the National Policy for Science, Technology & Innovation in Health (PNCTIS) in the country, in line with the principles of the SUS. This profile differs from that which occurs in other countries where there is already a well-established culture for funding agencies to provide support to incorporate evidence-based findings into political decisions 97 . In recent years in Brazil, whenever a priority research agenda is being defined, part of this involves integrating the different actors into the process of knowledge production. Thus, in both the case of Brazil and Portugal, the findings of this study confirm the fragility of the relationship that exists between science and other areas of society, namely the health sector 16 . This study also shows that there is a low level of integration between knowledge produced that is focused on training health professionals and social inequalities in health. That is, analytical studies tend to treat social inequality in health in a residual, indirect and latent manner, which can mean that full use is not made of evidence of social inequalities and, as a result, that this issue is not included in the policy agenda. The fact that funding agencies in Brazil give low priority to research that involves training, might well explain why there is a predominance of studies about HRH management that are unrelated to training.
We noted that, in the last two years, this trend has started to change, when the main funding agencies include studies about training in their research agendas. Even so, such agendas are still isolated and fragmented.
The current research agenda of the Department of Science & Technology (DECIT) includes the following components: training, with greater emphasis on user satisfaction; ongoing education; labor market analysis; calculating the size of the health labor force; regulations; workers and management of national training programs such as the Brazil Network of the National Telehealth Program (Telessaúde), namely the Program to Support the Training of Medical Specialists in Strategic Areas (Pró-Residência), the National Program for the Reorientation of Professional Health Training (Pró-Saúde), and the Education Program for Health Work (Pet-Saude); as well as research into medical demographics, migration, retaining and keeping resident physicians in the country 98 . These initiatives can help ensure that their program priorities reflect the research work that has been developed in this area.
Final considerations
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To MRP, for the critical review of the final version of this article. the insecurity and segmentation of working relationships between these professionals within the public health system 99 and the fragility of health work market regulations 100 . It is important to clarify that this study contains two limitations. The first relates to the nature of the data sources, specifically to the diversity of key word definitions found in the data banks. In line with other authors 101, 102 , we also understand that certain features are inherent to studies which subjects are related to policies, with consequences on studies/documents selected and methodologies used. The second limitation concerns to the possible bias contained in published works 103 , since it is possible that, in the case of both countries, that we did not manage to trace all research papers issued or produced by the respective Ministries of Health, in the event that these were not made available on their respective websites.
